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1. IEJIX OCBOEHUSA

1.1 | Llenbro OCBOCHUS AUCLUILINHEI SBISIOTCS OBIAJACHUE CTyACHTAMH MOJEIAMH U METOJAMH MHTEIUIEKTYaIbHOTO aHaJIi3a
JTAHHBIX U MAIIMHHOTO 0OyYeHHs B 33/1a4ax MMoucka nHpopManuu, 00pabOTKH U aHAIN3a TaHHBIX

2. MECTO B CTPYKTYPE OBPA30OBATEJIbHOM ITIPOI'PAMMBI

Huka (pazmem) OI1: | b1.B.IB.04

2.1 | TpeOoBanus K NpeABapUTEJbLHON MOATOTOBKE 00y4aromerocs:

2.1.1 | Meroas! iupoBoit 06paboTKH

2.1.2 | IIpotokomsl ceTeit

2.1.3 | Cuctemsl ynpasieHus 06a3aMu TaHHBIX

2.1.4 | Teopus cUCTEM U CUCTEMHBIN aHAIN3

2.1.5 | VYopapneHue qaHHBIMU

2.1.6 | Maremartuka

2.1.7 | OCHOBBI IUCKPETHOW MaTeEMAaTUKU

2.1.8 | Uncnenasie METOALI aHAIM3A

2.2 | AucuumuiHbl (MOAYJIM) U NPAKTHKH, AJI51 KOTOPBIX OCBOEHUE TAHHOM JMCUHUIIIMHBI (MOAY.JI51) HE00X0AMMO KaK
npeauiecTBylouiee:

2.2.1 | IIpousBoacTBeHHas IpaKTHKa

2.2.2 | MoaenupoBaHUE CUCTEM YNPaBICHUSA

2.2.3 | BpimoaHeHue, MOJATrOTOBKA K MPOLELYPE 3AIIUTHI U 3allUTa BBIMTYCKHOW KBATU(HUKAIIMOHHOW pabOThI

2.2.4 | NHTEpHET-TEXHOIOTUI

3. PE3VJIBTATBI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMbIMHA
KOMIIETEHIIUAMUA

YK-1: CniocoGeH ocymiecTB/ISITh IOUMCK, KPUTHYECKUI aHAJM3 U CUHTe3 HHPOpPMAaLMHi, yMeHUe aHAJIU3HPOBATh NPOLeCcChl U
CHCTEMBI C HCIOJIb30BAHNEM COOTBETCTBYIOIIMX AHAJMTHYECKHX, BLIYUCIUTEIBHBIX H IKCIIEPUMEHTAJIBHBIX METO/I0B,
NPUMEHSATh CUCTEMHBIIi IOX0/1 115l pelieHUsl MOCTaBJeHHbIX 32124

YK-1.2: Ucnosib3yeT NIPMHIMIIBI CHCTEMHOIO MOAX0/AA VISl pellieHUs] IOCTABJIEHHbIX 3a1a4

3HaThb:

VK-1.2-31 3HaeT Teopuio TaKUX AUCUMUILIMH KaK MaTeMaTHYeckuii ananus, nuddepeHnnanpable ypaBHEHHE, TUCKPETHAs
MaTeMaTHKa MTPH U3YYEHUN MaTepHaIOB Kypca

IK-1: CnocodeH ocyniecTBJISATh 00pa00TKY HAay4HO-TeXHHMYeCKOH HH(POPMALMHU U Pe3y/IbTATOB HCCIeA0BAHUI

IIK-1.2: Baageer MeToAaMu HCCJIe0BAHUSA ¢ JaJbHelieil 00padoTkoii moryyeHHOH HH(OPMALIMU, HHTEPIPeTHPYET
pe3yabTaThl U /1eJIaeT BbIBOABI

3HaTh:

ITK-1.2-31 Mozenu 1 METO/Ibl MHTEIICKTYaIbHOTO aHAIN3a JAHHBIX M MAIIUHHOTO 00YYCHHUS B 3a/1a4ax MOUCKa HH(popMaImu,
00paboTKN U aHAIN3a JaHHBIX

YK-1: CniocoGeH ocymiecTB/ISITh NOMCK, KPUTHYECKUI aHAJM3 U CUHTe3 HHGOpPMAaLMHi, yMeHUe aHAJIU3HPOBATh NPOLeCcChl U
CHCTEMBI C HCIOJIb30BAHNEM COOTBETCTBYIOIIMX AHAJMTHYECKHX, BLIYUCIUTEIBHBIX H IKCIIEPUMEHTAJIBHBIX METO/I0B,
NPUMEHSATh CUCTEMHBII IOX0/1 115l pelieHUsl MOCTaBJeHHbIX 32124

YK-1.2: I/ICHOJI])3yeT NPUHIUIIBI CHCTEMHOI'0 MOAXO0Aa IJI PEHICHUS IMOCTABJCHHbBIX 3a1a4

YMmeTh:

VYK-1.2-V1 ompenensaTs TN 3a/1a4, CTPOUTH MOJIENb U OJ0UPATh apaMeTphl METOA0B

IIK-1: Cnoco0eH ocyniecTBJISITh 00pad0TKY HAyYHO-TeXHUYeCKOH HH(OPMALIMU U Pe3yJIbTATOB HCCJIeA0BAHUI

IIK-1.2: Baageer MeToAaMu HCCJIe0BAHUA ¢ JaJbHelieil 00padoTkoii moryyeHHOH HH(OPMALIMU, HHTEPIPeTHPYET
pe3yabTaThl U /1eJIaeT BbIBOABI

YmMmerThb:

IMK-1.2-Y1 ucnonb3oBaTh TEXHOJNOTMH M TEOPHUIO HCKYCCTBEHHOTO MHTEJUIEKTAa P pa3paboTKe  pealibHbIX
ABTOMAaTH3MPOBAHHBIX  CHCTEM 0OpaOOTKH MH(OPMAINHK U yIIPABICHHA

YK-1: CniocoGeH ocymiecTB/IsITh NOMCK, KPUTHYECKUI aHAJM3 U CUHTe3 HHGOpPMAaLMHi, yMeHUe aHAJIU3HPOBATh NPOLecChl U
CHCTEMBI C HCIOJIb30BAHHEM COOTBETCTBYIOIIMX AHAJMTHYECKHX, BLIYUCIUTEIBHBIX H IKCIIEPUMEHTAJIBHBIX METO/I0B,
NMPUMEHSATh CUCTEMHBIIi IIOX0/1 /15l pelieHUsl MOCTaBJeHHbIX 32124

YK-1.2: Ucnosib3yeT NIPMHLIMIIBI CHCTEMHOIO MOAX0/A VISl pelieHUs] OCTABJIEHHbIX 3a1a4

Baanern:




VYK-1.2-B1 HaBblkaMy IPUMEHEHHUSI MaTeMaTHUECKON MOJIENTM M METOJIOB MPUKIIATHON MAaTeMaTHKU B aHAIIM3€ JTaHHBIX

IIK-1: Cnoco0eH ocyniecTBJISITh 00pad0TKY HAyYHO-TeXHUYeCKOH HH(OPMALIMU U Pe3yJIbTATOB HCCJIeA0BAHUIT

IIK-1.2: Baageer MeToAaMu HCCJIeA0BAHUS € JaJbHelieil 00padoTkoil moy4eHHOH HH(OPMALIMU, HHTEPIPETHPYET
pe3yabTaThl U /1eJIaeT BbIBOABI

Baanern:

[IK-1.2-B1 HaBblkaMu aHanmu3a JaHHBIX C [OMOIIBIO COBPEMEHHBIX HHCTPYMEHTAIbHBIX CPEICTB

4. CTPYKTYPA U COIEPKAHUE

Kon HaumenoBanmue pasnesioB u TeM /Buja 3aHsaTust/ | Cemect | Yaco | Kommere | Jluteparyp | Ilpumeuanue
3aHATH p/ Kypc B H- a o
L M pecypchbl
Pa3nen 1. AHAJIN3 JaHHBIX
1.1 BBenenune,0cHOBHbIE MOHATHS aHAIM3a JAHHBIX 6 2 YK-1.2
/JTex/ IK-1.2 21232
1.2 OCo0EHHOCTH METOJIOB aHAJIN3a TaHHBIX. 6 2 YK-1.2
Mertopapl MaTeMaTHYECKOM CTATUCTUKH. THITBI TIK-1.2 21 92
cTaTHCTHYeCKHX 3aiad. /JIex/
1.3 OCHOBHBIE TTOJIOKEHHSI MaTeMaTHYECKOU 6 6 YK-1.2
craructuku /TIp/ TIK-1.2 21232
1.4 [Ipopabotka gekunonHoro marepuaia. /Cp/ 6 13 YK-1.2
IK-1.2 21022
Pa3neus 2. MHOroMepHbIii aHAJIN3 JaHHBIX
2.1 Koppensiunonnsiii ananus. PerpeccuoHHbIN 6 2 VYK-1.2
aHanu3. /J[MCKpUMUHAHTHBIN aHaIH3. TIK-1.2 21232
Knacrepusriit ananus. /JIex/
2.2 Jluneiinas perpeccus u kinaccudukaiust /I1p/ 6 6 YK-1.2
IK-1.2 21022
23 MeToa HaMMEHBIINX KBaIPaTOB: aHATUTHYECKOE 6 6 YK-1.2
pelIeHre ¥ ONTHMHU3AIMOHHBIH moaxon. /TIp/ T1K-1.2 2192
2.4 IIpopaboTka NekironHoro Matepuana. /13 6 12 YK-1.2
JlvHeltHBIE METOBI KIIACCH(PHUKAINN U PETPECCHH IIK-1.2 21032
/Cp/
Pasnes 3. Komnosunuu ajaropurmos
3.1 Ionstre anropur™Ma 00pabOTKU TaHHBIX. 6 2 YK-1.2
IIpencraBnenue anroputMoB. AHaIU3 IIK-1.2 21032

CJIO’)KHOCTH alrOpuTMOB. bieHauHr
anropurMmoB.[lorsaTHE cMemeHns u pa3dpoca.

3.2 [onsatue cMerieHus u pa3dpoca (HILTIOCTPAIUL 6 6 VYK-1.2
Ha Ipumepe TIK-1.2 21232
JMHEHHBIX METOJIOB M PEIIAIOIINX ICPEBBEB.

‘YMeHbIIeHHe pa3dpoca ¢ MOMOLIBIO yCPEIHEHHUS.

Mp/
33 IIpopaboTka JIeKIIMOHHOTO MaTeprana. MeTpuku 6 12 YK-1.2
Ka4ecTBa aJITOPUTMOB MAIITHHOTO OOYIeHUS, IIK-1.2 21032

kpoccBaiuganus /Cp/

Pasnes 4. Oco0eHHOCTH peasIbHbIX JaHHbBIX

4.1 Henonnora u nporuBopeunBocts. llymsl u 6 2 YK-1.2
BEIOPOCHI B JaHHBIX. METO/IBI TIONCKA BEIOPOCOB. T1K-1.2 2192
[Ipomycku B TaHHBIX, METOIBI UX
Boccra"osienus /JIex/

4.2 Hecb6amancupoBaHHbIe BRIOOPKH: TTPOOIEMEI 6 6 YK-1.2
U MeToJbI 00pBOBI. 3amaua 0TOOpa MPU3HAKOB, [IK-1.2 21022
npumepsl noaxonos /T1p/
4.3 IIpopaboTka nekiponHoro matepuana. /Cp/ 6 12 YK-1.2
IK-1.2 2132

Pa3nen 5. AHAJIN3 YaCTHIX MHOKECTB
NMPHU3HAKOB M ACCONMATHBHBIX MPABUJI

5.1 Ilonnepka u goctoBepHOCTh. YacThie, 6 4 YK-1.2
3aMKHYTbIE IIK-1.2 21032
U MaKCHMaJIbHbIE YacThle MHOXECTBA. AJTOPUTM
Amnpuopwu. /Jlex/




Pa3nesn 6. Kitactepuzauus 1aHHBIX

6.1 IIpocTele 3BpUCTHYECKUE TOAXOAbI. AITOPUTM 6 4 VYK-1.2
K-Means. [Ipo6nema ycToH4nBOCTH IK-1.2 21392
PE3yNbTaTOB ¥ BAXKHOCTH I'PaMOTHOM

WHUIHAI3anud, anroputMm K-Means++. Berbop

yHucia
knactepoB. OIeHKa KadecTBa KIaCTEPH3aLIH.
/JTex/
6.2 Knacrepusrit ananus /T1p/ 6 6 YK-1.2
[K-1.2 0192
6.3 IIpopaboTka neKImoHHOr0 MaTepuana. /13 6 12 VYK-1.2
Knacrepuzanus peanbHbix naHabeix  /Cp/ IK-1.2 21232

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

5.1. Bonpochl AJil caMOCTOSITEJILHOM MOATOTOBKH K IK3aMeHY (3a4éTy ¢ OlleHKO)

[TpumepHSBIH TepedeHb BOIPOCOB K SK3aMEHY:

. OCHOBHBIE OHATHSA MAIIMHHOTO 00y4yeHus. OCHOBHBIE TOCTAHOBKH 3ajad. [IpuMeps! IpuKIa HBIX 3a1a4.

. JIuneitapie ipocTpaHcTBa. BekTops! u Matpubl. JInHeltHas He3aBucUMOCTh. OOpaTHAs MaTpHIIA.

. Ilpon3Boanas u rpagueHT ¢yHKIMU. [pagneHTHBIH cnyck. Beimykisie GpyHKImH.

. Cnyyaiinble BeTMYMHBL. J{UCKpeTHBIE U HENPEephIBHBIE pacipeneneHus. [Ipumeps.

. OneHnBaHMEe MapaMeTPOB pacTpeeIeHUH, METOA MAKCUMAIBHOTO MpaBononoous. byrcTpanmuHr.

. Jluneiinple MeTOBI KIIacCUPUKAIMU U perpeccur: (YHKIIMOHAIBI KaueCTBa, METO bl HACTPOHKH, 0COOEHHOCTH NPUMEHEHUSI.
. MeTpuky KauecTBa aIrOpuTM PErPeCcCUy U KIIACCU(HKALIIH.

. OueHnBaHue KayecTBa aropuTMoB. OTiIoKeHHas! BBIOOpKa, ee HenocTaTku. OIeHKa MOJTHOTO CKOJB3SIIIETO KOHTPOJISL.
Kpocc-Banupanus. Leave-one-out.

9. lepeBbs perieHuid. Metonpl mOCTpoeHus AepeBbeB. VX perynsapuzanusi.

10. Kommo3uimu anroputMoB. Pas3inokeHue onmmbKy Ha CMeEIeHHe U pa3opoc.

11. Cxy4aiinblii ec, ero 0COOEHHOCTH.

12. MeToasl IoMcKa BEIOPOCOB B TaHHBIX. METOIbI BOCCTaHOBJICHHS IIPOITYCKOB B JaHHBIX. PaboTa ¢ HecOanaHCHpPOBaHHBIMU
BEIOOpKaMH.

13. 3amava aHanm3a moTpeOUTENHCKOI Kop3uHEL. [lognepikka u focToBepHOCTh. YacTrie,

3aMKHYTbIE 1 MaKCUMaJIbHBIE YaCThIe MHOXKECTBA. AJITOPUTM ATIpHUOpH.

14. 3apaua knacrepuzanuu. AnroputMm K-Means. OnieHky KauecTBa KJIaCTEpU3aLIUU.

OO DN W —

5.2. llepeyeHn paboT, BBINOJIHAEMBIX 10 AMCHUILINHE (Moayai0, npakTke, HUP) - 3cce, pepepaThl, NpakTHYECKHE H
pacuyeTHo-rpaduveckne padtoThbl. KYDCOBbIE PA0OThHI, MPOEKTHI U JID.

5.3. OueHOYHbIEe MATEPHAJIBI, HCIOJIb3yeMble JIUIsl 9K3aMeHa (onmucanue OUJIeTOB, TECTOB U T.IL.)

Ilo JAUCHUIUIMHEC IIPOMEIKYTOYHAS aTTeCTaluA IMIPEAyCMOTpCHA B (l)OpMe OK3aMcCHa.
QKSaMeHaHI/IOHHHe OMJIETBl COCTOWT U3 JABYX TCOPCTHYICCKHUX BOIIPOCOB. bunets XpaHATCS Ha Ka(bez[pe.

5.4. MeToauka olleHKH OCBOEHHUS JUCHMILIMHBI (MoayJisi, npakTuxku. HUP)

IIKAJIA OIEHMUBAHUA JOMAIIIHNX 3AJJAHUN:

Orenka "3a4TeH0" - 331aHUS BBITOIHEHBI TOJHOCTHIO, PACUYETHI BHITOIHEHB! BEPHO, TEXHUUECKH TPAMOTHO O(OPMIIEHEI.
Orenka "He 3a4TeH0" - 33/IaHUS BEITIOJHEHBI HE B TIOJTHOM 00BEME, JTOMYIIEHbI OMUOKH B pacdeTe ¥ UMEIOTCS HEZIOUETH B
0o(OpMIICHUH 3a1aHUA.

IIIKAJIA OLIEHUBAHVS ITIPOMEXYTOYHON ATTECTALIUN:

a) «OTIIMYHO» — CTYJCHT MTOKa3bIBaeT NITyOOKHE, UCUEPIIBIBAOIINE 3HAHNS B 00BbEME MIPOHICHHOH MPOTPaMMBl, yBEPEHHO
JIEHCTBYET 110 IIPUMEHEHUIO MIOJyUYEHHBIX 3HAaHUH HA IPAKTUKE, TPAMOTHO U JIOTUYECKH CTPOMHO M3JIaracT MaTepuall IIpu OTBETE,
yMeeT (hOpMYIIMPOBATh BBIBOJIBI U3 M3JI0KEHHOTO TEOPETUUECKOTO MaTepHasla, 3HaeT JOIOJIHUTEILHO PEKOMEH/IOBaHHYIO
JIUTEPATYPY;

0) «XOpOILIOY» — CTYJACHT MOKa3bIBAaeT TBEP/bIE U JTOCTATOYHO IOJHBIC 3HAHUS B 00beMe NPOMICHHON POrPaMMBI, IOITyCKaeT
HE3HAYNTEIbHbIE OMNOKY P OCBEIICHUHN 33/IaHHBIX BOIIPOCOB, MPABUIIBHO ACHCTBYET MO NMPUMEHEHHIO 3HAaHHUH HA TPAKTHKE,
YETKO M3J1araeT MaTepHan;

B) «YIIOBJIETBOPUTEIBHO» — CTYJICHT ITOKA3bIBACT 3HAHNS B 00BbEME MPOHIEHHOH ITPOTrPaMMBI, OTBETHI U3JIaraeT XOTS U C
omrOKaMH, HO YBEPEHHO HCIIPABISIEMBIMH MOCIIE AOTIOJHUTENBHBIX W HABOIINX BOIIPOCOB, MPABUIIBHO ACHCTBYET IO
IIPUMEHEHHUIO 3HAHUW Ha IIPAKTUKE;

T') HEYHZOBIETBOPHUTEIILHO» — CTYAEHT JOITyCKaeT IpyOble OIMNOKH B OTBETE, HE IOHUMAET CYITHOCTH M3JIaraéMoro BOIpoca, He

6. YHEBHO-METOJIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. PexoMeniyemas JiuTeparypa

6.2. IlepeyeHn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALUMOHHOM ceTn « AHTepHET»

WHTemIekTyanbHbIH aHATN3 JaHHBIX https://www.elibrary.ru/download/elibrary 38522423 87347543.
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2 BeInykiast onTuMU3aIust https://stanford.edu/~boyd/cvxbook/

6.3 IlepeyeHb NporpaMMHOro odecne4eHus

IT.1 MS Office,

I1.2 I10O Jupyter

I1.3

6.4. Hepeqeﬂb HH(l)OpMaIIHOHHbIX CIIpaBOYHLIX CUCTEM U npotbeccnouam,m,lx 0a3 JAHHBIX

n.1 Hayynas anexrponnas 6ubnuoreka eLIBRARY.ru — URL: https://elibrary.ru/

n2 Hayynas snexrponnas 6ubnuoreka MUCuC - URL: http://elibrary.misis.ru/login.php

OnekrponHast oubnuoreuHas cucrema (ObC) — «YHuBepcuTeTckas OMOIIMOTEeKa OHIIAH» OTKPBITHIA KPYTrJIOCY TOUHBIH

13 JIOCTYII Yepe3 HHTEPHET ¢ perucrpanueii B Oudnmuoreke 1 BBogoMm mapoiisi.- URL: http://biblioclub.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasnauenue OcHarlieHue
6 AHanu3 JaHHBIX KoMIiproTepsl, 10CTyN K HHTEPHETY

8. METOAUYECKHUE YKA3AHUA VIS OBYYAIOIIUXCSA

Bech kypc pa3feneH Ha cCaMOCTOSTEIbHbIC B3aHMOCBSI3aHHbIE YACTH, T.€. HIMeeT MOyIbHOE oCTpoeHue. PasButue
CaMOCTOSITEIbHOCTH CTYACHTOB JOCTUTAeTCs UHIMBHUAYaIH3alMel BOIIPOCOB JUIsi BHYTPHCEMECTPOBOTO KOHTPOJIS 3HAHUH. DTO
obecrieunBaeTcss METOAMIECKUMH Pa3pabOTKaMu, CO3JaHHBIMU B 3JIEKTPOHHOM (hopMaTe, CyIIeCTBEHHO TOBBIIIAIOIIUMHU

3¢ PEeKTHBHOCTH CAMOCTOSATEIbHON pabOThI CTYACHTOB.

Jlekuuu mpoBOSATCS C UCTIOIB30BAHUEM MYJIBTUMEIMHHBIX TEXHOJIOTHII B CIIEIIHaIbHO 000PYIOBaHHBIX ayIUTOPHSIX, IPU STOM
JICKIIMOHHBIM Marepual IEeMOHCTPUPYETCs C UCII0JIb30BaHUEM rpaduyeckoro pegakropa Power Point.

Ha nmpakTuyeckux 3aHsATUSX U [IPY BBITOJHEHUH IOMAIIHUX 3aHATHH OCBaMBAIOTCS KaK KJIACCHUECKHE METO/IbI PELICHHS 3a1a4, TaK
U C UCIIOJBb30BAHUEM ITAKETOB MIPUKIIAIHBIX MPOrpaMmM. Takas BO3MOKHOCTb 00€CIIEYHBACTCs PAlIMOHAIBHBIM UCIIOJIb30BaHHEM
BpPEMEHH TPH MPOBEACHHUH JICKIIUH 1 MPAKTHYECKUX 3aHATHI C ITUPOKUM MPHUBJICYEHHEM MYJIBTUMETUHHON TEXHUKH, 1
COBPEMEHHBIX MAKETOB IPHUKJIAJHBIX IPOTPaMM.

JucnumirHa TpeOyeT 3HauMTeIbHOr0 00beMa CaMOCTOsTeNbHON paboThl. OTAeNbHbIE yueOHbIE BOIPOCH BHIHOCSTCS Ha
CaMOCTOSITENIbHYIO TPOPA00TKY U KOHTPOJMPYIOTCS IIOCPEICTBOM TeKyIIel arTectannu. [Ipu 3ToM opraHu3yoTcs pynIoBbie 1
WHIVBHIYyaJIbHbIE KOHCYJIBTALIUH.




